SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1 .0 

[SCANNING CHASSIS WITH A 
LIGHT TRANSPARENT SLOT] 

Background of Invention 

[0001 ] Field of the Invention 

[0002] The invention relates in general to a scanning chassis with a light transparent slot. 
More particularly, the invention relates to a scanning chassis with a light transparent 
slot shaped like dual trumpets. 

[0003] Description of the Related Art 

[0004] With improvement of computer performance and high development of multimedia 
technology, analogical images of words or patterns can be captured using an optical 
scanner, and then transformed into digital signals. As a result, after the process of 
transforming the analogical images into the digital signals, an image file can be 
showed, identified, edited, saved or output by a computer or other instruments. 

[0005] 

In a scanning system, one of the critical factors affecting scanning qualities is 
whether an image of a scanned document can be accurately received by an optical 
sensor so that the optimum effect of receiving the image can be obtained under the 
optimum operation of the optical sensor. However, in general, it is possible that the 
effect of dispersion of light makes the image of a scanned document not accurately to 
be received by the optical sensor. Referring to Figure 1 and Figure 2, Figure 1 is a 
schematic view showing the internal structure of a conventional scanning chassis; 
Figure 2 is a top view schematically showing a conventional light transparent slot. A 
scanning chassis 100 mounted under a glass panel 190 is suited for scanning a 
document 180 put on the glass panel 190. The scanning chassis 100 can move in a 
right or left direction to scan the document 1 80. The scanning chassis 1 00 includes a 
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case 1 1 0, a light source 1 20, three reflectors 1 30, a lens assembly 140, an optical 
sensor 1 50 and a printed circuit board 160. The light source 120 is mounted on a 
light carrier 1 1 8 of the case 1 1 0 and neighbors the glass panel 1 90. The reflector 1 30 
and the lens assembly 140 are mounted inside the case 1 10. The optical sensor 1 50 is 
mounted on the printed circuit board 1 60 screwed on the case 1 1 0. The optical 
sensor 1 50 can be electrically connected with the printed circuit board 1 60. The case 
11 0 has a light transparent slot 1 1 2 through which the image 1 24 of the document 
1 90 can pass into the inside of the case 1 1 0. The light source 1 20 is, for example, a 
fluorescent lamp that can emanate light 1 22. The light 1 22 can illuminate the 
document 1 80 through the glass panel 1 90 and an image 1 24 can be generated at the 
place where the document 1 80 is illuminated by the light 1 22. Passing through the 
glass panel 1 90 and the light transparent slot 1 1 2, the image 1 24 can be projected on 
the reflector 1 30 and then the reflector 1 30 can reflect the image 1 24 in order that 
the image 1 24 can be projected on the lens assembly 140. Subsequently, the lens 
assembly 140 can refract the image 1 24 and then the refracted image 124 can be 
projected on the optical sensor 1 50. 

[0006] As shown in Figure 2, the conventional light transparent slot 1 1 2 shapes like a 

rectangle. In general, dispersion of light passes into the case 110 through the middle 
region of the light transparent slot 1 1 2 shaped like a rectangle with higher probability 
than through the two sides of the light transparent slot 1 1 2. That leads the tinge, 
sensed by the optical sensor, of the image of the document to be different because of 
different places where the document is put. Therefore, the quality of the image 1 24 
can be lowered and noises can be increased. 

Summary of Invention 

[0007] 

Accordingly, an objective of the present invention is to provide a scanning chassis 
with a light transparent slot shaped like a special form. The widths corresponding to 
the points along the longitudinal direction can be adjusted based on the width of the 
light cone of the image, the allowable error of the reflected angles of the reflectors 
and the allowable error of inclining the optical sensor. As a result, the occurrence that 
the tinge, sensed by the optical sensor, of the image of the document is different 
because of different places where the document is put can be reduced. The quality of 
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the optical sensor"s sensing the image can be enhanced and noises can be decreased. 

[0008] To achieve the foregoing and other objectives, the present invention provides a 
scanning chassis. The scanning chassis is suited for scanning a document. The 
scanning chassis includes a case, a light source, at least one reflector, a lens assembly 
and an optical sensor. The case has a light transparent slot shaped like a bar form, 
wherein the widths corresponding to the points along the longitudinal direction of the 
light transparent slot are not all the same. The light source can illuminate the 
document and an image can be generated at the place where the document is 
illuminated by the light source. The image can be projected on the reflector through 
the light transparent slot. The image can be projected on the lens assembly by the 
reflector's reflecting the image. The image can be projected on the optical sensor after 
the image passes through the lens assembly. 

[0009] According to a preferred embodiment of the present invention, the widths 

corresponding to the points at the two sides of the light transparent slot are lager 
than the width corresponding to the point at the middle region of the light 
transparent slot. The width corresponding to the point at the middle region is 
determined by the width of the light cone of the image and the allowable error of the 
reflected angles of the reflectors. The widths corresponding to the points at the two 
sides are determined by the width of the light cone of the image, the allowable error 
of the reflected angles of the reflectors and the allowable error of inclining the optical 
sensor. The light transparent slot is shaped like dual trumpets. Beside, the optical 
sensor can be a charge coupled device or a CMOS image sensor. The light source can 
be a fluorescent lamp. In addition, the light transparent slot is formed while the case 
is fabricated by injection molding. 

[0010] 

To sum up, the widths corresponding to the points along the longitudinal 
direction of the light transparent slot are not all the same. The widths corresponding 
to the points along the longitudinal direction can be adjusted based on the width of 
the light cone of the image, the allowable error of the reflected angles of the reflectors 
and the allowable error of inclining the optical sensor. As a result, the occurrence that 
the tinge, sensed by the optical sensor, of the image of the document is different 
because of different places where the document is put can be reduced. The quality of 
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the optical sensor's sensing the image can be enhanced and noises can be decreased. 

[001 1] Both the foregoing general description and the following detailed description are 
exemplary and explanatory only and are not restrictive of the invention, as claimed. It 
is to be understood that both the foregoing general description and the following 
detailed description are exemplary, and are intended to provide further explanation of 
the invention as claimed. 

Brief Description of Drawings 

[001 2] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. A simple description of the drawings 
is as follows. 

[001 3] Figure 1 is a schematic view showing the internal structure of a conventional 
scanning chassis. 

[001 4] Figure 2 is a top view schematically showing a conventional light transparent slot. 

[001 5] Figure 3 is a schematic view showing the internal structure of a scanning chassis 
according to an embodiment of the present invention. 

[001 6] Figure 4 is a top view schematically showing a light transparent slot according to 
an embodiment of the present invention. 

Detailed Description 

[0017] 

Referring to Figure 3 and Figure 4, Figure 3 is a schematic view showing the 
internal structure of a scanning chassis according to an embodiment of the present 
invention; Figure 4 is a top view schematically showing a light transparent slot 
according to an embodiment of the present invention. A scanning chassis 200 
mounted under a glass panel 290 is suited for scanning a document 280 put on the 
glass panel 290. The scanning chassis 200 can move in a right or left direction to scan 
the document 280. The scanning chassis 200 includes a case 21 0, a light source 220, 
three reflectors 230, a lens assembly 240, an optical sensor 250 and a printed circuit 
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board 260. The light source 220 is mounted on a light carrier 21 8 of the case 210 and 
neighbors the glass panel 290. The reflector 230 and the lens assembly 240 are 
mounted inside the case 21 0. The optical sensor 250, such as a charge coupled device 
(CCD) or a CMOS image sensor, is mounted on the printed circuit board 260 screwed 
on the case 210. The optical sensor 250 can be electrically connected with the printed 
circuit board 260. The case 210 has a light transparent slot 212 through which the 
image 224 of the document 290 can pass into the inside of the case 210. The light 
source 220 is, for example, a fluorescent lamp that can emanate light 222. The light 
222 can illuminate the document 280 through the glass panel 290 and an image 224 
can be generated at the place where the document 280 is illuminated by the light 222. 
Passing through the glass panel 290 and the light transparent slot 212, the image 224 
can be projected on the reflector 230 and then the reflector 230 can reflect the image 
224 in order that the image 224 can be projected on the lens assembly 240. 
Subsequently, the lens assembly 240 can refract the image 224 and then the refracted 
image 224 can be projected on the optical sensor 250. 

[0018] 

Referring to Figure 4, the widths corresponding to the points along the 
longitudinal direction of the light transparent slot 212 are not all the same, wherein 
the widths corresponding to the points at the two sides 214 are lager than the width 
corresponding to the point at the middle region 216. The width corresponding to the 
point at the middle region 2 1 6 is determined by the width of the light cone of the 
image 224 and the allowable error of the reflected angles of the reflectors 230 that 
are multiplied by a safety coefficient. The widths corresponding to the points at the 
two sides 214 are determined by the width of the light cone of the image 224, the 
allowable error of the reflected angles of the reflectors 230 and the allowable error of 
welding the optical sensor 250 onto the printed circuit board 260 that are multiplied 
by a safety coefficient. The allowable error of welding the optical sensor 250 onto the 
printed circuit board 260 is the allowable error of inclining the optical sensor 250. 
Because the factors affecting the error variation of the width corresponding to the 
point at the middle region 216 are fewer than those affecting the error variation of the 
widths corresponding to the points at the two sides 214, the width corresponding to 
the point at the middle region 216 can be designed to be smaller than the widths 
corresponding to the points at the two sides 214. The light transparent slot 212 is 
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shaped like dual -trumpets. Besides, the light transparent slot 212 can be formed 
while the case 210 is fabricated by injection molding. 

[001 9] According to the above design conception, the width corresponding to the point at 
the middle region 216 can be designed to be smaller than the widths corresponding 
to the points at the two sides 214. Therefore, dispersion of light passes into the case 
210 through the middle region 216 of the light transparent slot 212 shaped like dual- 
trumpets with relatively low probability. The occurrence that the tinge, sensed by the 
optical sensor 250, of the image 224 of the document 280 is different because of 
different places where the document 280 is put can be reduced. The quality of the 
optical sensor 1 250 sensing the image 224 can be enhanced and noises can be 
decreased. 

[0020] In addition, the above-mentioned scanning chassis is suited for the document that 
is not transparent. However, the present invention also can be applied to a scanning 
chassis capable of scanning a transparent document that is a conventional technology 
and, thus, that is not repeated herein. 

[0021 ] To sum up, the widths corresponding to the points along the longitudinal 

direction of the light transparent slot are not all the same. The widths corresponding 
to the points along the longitudinal direction can be adjusted based on the width of 
the light cone of the image, the allowable error of the reflected angles of the reflectors 
and the allowable error of inclining the optical sensor. As a result, the occurrence that 
the tinge, sensed by the optical sensor, of the image of the document is different 
because of different places where the document is put can be reduced. The quality of 
the optical sensor's sensing the image can be enhanced and noises can be decreased. 

[0022] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claims and their equivalents. 
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